In this study, we examined trajectories of Big Five personality development in the 5 years before and after retirement. Our sample was composed of 690 retirees (ages 51-81) and a propensity-score matched comparison group of 532 nonretirees drawn from a nationally representative longitudinal study of the Netherlands. Participants contributed data across a maximum of 6 measurement waves over a period of 7 years. In the month after retirement, participants experienced sudden increases in openness and agreeableness followed by gradual declines in these traits over the next 5 years. Emotional stability increased before and after retirement. The transition to retirement was not associated with changes in conscientiousness or extraversion. Further, we found significant individual differences in development across the transition to retirement for each personality trait but could not identify any moderators that accounted for these individual differences. These results contribute to our understanding of personality development in older adulthood as well as the temporal dynamics of personality change in response to major life events. 
People spend their lives navigating a sequence of events in the domains of work and love. A vast number of theories have been put forth to explain how these life events affect life span personality development (e.g., Baltes, 1987; Bleidorn, 2015; Bleidorn, Hopwood, & Lucas, 2017; Carstensen, Fung, & Charles, 2003; Caspi & Roberts, 2001; Digman, 1997; Elder, 1995; Erikson, 1959; Roberts, Wood, & Caspi, 2008; . Most research on life events and personality development has focused on life events that normatively occur in early adulthood, such as marriage, parenthood, or graduation from school (e.g., Bleidorn, 2012; Neyer & Lehnart, 2007; van Scheppingen et al., 2016) . In contrast, research on life events and personality development in middle and late adulthood is relatively scarce. Because of this, we have little understanding of how life events affect personality development in middle and late adulthood and, thus, limited evidence by which to evaluate theories of personality development in middle adulthood and old age.
Retirement is a major life event in late midlife that affects a person's behavior, identity, and goals (Erikson, 1959; Löckenhoff, Terracciano, & Costa, 2009 ) and may play a critical role in adult personality development. To date, three longitudinal studies have investigated associations between retirement and Big Five personality change (Löckenhoff et al., 2009; Mroczek & Spiro, 2003; Specht, Egloff, & Schmukle, 2011) . However, these studies have yielded conflicting results and each faced substantial methodological limitations. It is still largely unclear how personality develops across the transition to retirement.
In this study, we examine Big Five (John, Naumann, & Soto, 2008 ) personality development in the 5 years before and after retirement using a large representative sample of the Netherlands that has provided up to six waves of personality data over a period of 7 years. Specifically, we estimate trajectories that describe how people prepare for, react to, and adapt to retirement, and we compare these trajectories to the personality trajectories of a matched comparison group of individuals who did not retire during the study period. We then examine the extent to which retirees exhibit individual differences in personality development and explore a set of moderators that may explain these individual differences. Through these analyses, we expand upon previous research to gain a more complete understanding of how retirement is associated with change and continuity in personality traits.
Personality Trait Development Across Middle and Late Adulthood
Several studies have examined normative patterns of Big Five personality development across middle and old adulthood (Allemand, Zimprich, & Hertzog, 2007; Allemand, Zimprich, & Martin, 2008; Mueller et al., 2016; Specht et al., 2011; Wortman, Lucas, & Donnellan, 2012 ; for a review see Hopwood & Bleidorn, in press ). These studies have found that, across ages 50 to 80, emotional stability and agreeableness tend to increase, extraversion tends to remain stable, openness tends to decrease, and conscientiousness tends to initially increase and then decrease once participants reach about age 75. However, not all people develop according to these normative trends. Across the life span, there are individual differences in personality development , which are attributable to both ge-netic and environmental factors (Bleidorn et al., 2009; Hopwood et al., 2011) .
These developmental trends may be partially driven by life events that typically occur in middle and late adulthood, such as retirement, health issues, transitioning into assisted living, children moving out, or death of loved ones (Mroczek & Spiro, 2003; Mueller et al., 2016; Specht et al., 2011) . As people anticipate, experience, and adapt to these life events, they may change their social roles, status, and identity. These changes may drive personality development from the top down (Wood & Roberts, 2006) . Furthermore, major life events may have an enduring impact on peoples' thoughts, feelings, and behavior, driving personality development from the bottom up (Roberts, 2017; Wrzus & Roberts, 2017) . These commonly experienced top-down and bottom-up influences may, to some extent, underlie the normative patterns of personality trait change in middle and late adulthood.
We currently know little about the impact of life events on personality development in middle and old age. For retirement in particular, few studies have examined whether and how personality traits change when people undergo this major transition (Löck-enhoff et al., 2009; Mroczek & Spiro, 2003; Specht et al., 2011) .
Retirement and Personality Trait Development
Retirement is a major life event that may spur major changes in personality. Indeed, the transition into retirement impacts nearly every domain of life (Kim & Moen, 2001; Osborne, 2012) . Retirees gain hours of free time per day that must be reorganized and refilled. They must redefine their identity as they relinquish their work roles and assume new ones (Erikson, 1959) . As retirees transition from paychecks to a pension, they must adapt to a new economic situation, and they must find new goals outside of the work domain (Fisher, 1993) . Notably, many retirees face substantial uncertainty about how to adapt to each of these changes, as the transition to retirement comes with less clear behavioral and role expectations than other major life transitions (e.g., entering the workforce; Freund, Nikitin, & Ritter, 2009) .
Broad changes and uncertain expectations make retirement a fulcrum for personality development, according to Caspi and Moffitt's (1993) paradoxical theory of personality coherence. This theory states that, when people enter novel situations with little information about how to behave adaptively, they use information in their environment to guide their behavior. In domains where there is a strong environmental press to act in a certain way, most people will change their behavior according to this press and will, thus, experience personality change. For example, retirees who spend increasing amounts of time with family and friends may face a strong environmental press to act in a more affiliative, communal way, promoting mean-level increases in agreeableness across the transition to retirement. However, not all people will experience this press: for those who retire into dysfunctional social environments, there may be a press to behave in a less agreeable manner, promoting individual differences in agreeableness development across the transition to retirement. Finally, if there is little press to behave in a certain way, retirees may adapt to these novel situations in ways consistent with their extant personality traits, promoting or even paradoxically enhancing personality continuity. In the following section, we outline specific environmental presses that may affect development in each of the Big Five traits.
Retirement and Openness
Changes in openness may begin before retirement occurs. As workers prepare to retire, they may begin to disengage with cognitively demanding aspects of their job. This disengagement may underlie decreases in openness that may occur in the months before retirement (Neiß & Zacher, 2016; Schwaba, Luhmann, Denissen, Chung, & Bleidorn, 2017) . Immediately after retirement, retirees must decide how to spend their time previously spent at work. Some retirees may explore new leisure activities and modify their social networks (Reitz, Zimmermann, Hutteman, Specht, & Neyer, 2014) . In this way, the period immediately after retirement may be marked by a brief increase in openness, with substantial individual differences in the magnitude of this change corresponding to the magnitude of exploration. As retirees adapt to their new situation, they may settle into their behavioral schedules, cease exploration, and resume age-graded decreases in openness.
Retirement and Conscientiousness
Retirement may be associated with decreases in conscientiousness. Past research has found some evidence to suggest that commitment to work-related identities may drive age-related increases in conscientiousness (Hudson & Roberts, 2016; Lodi-Smith & Roberts, 2007) . As retirees divest from these work-related identities, they may decrease in conscientiousness, a pattern consistent with previous studies on personality change and retirement (Löck-enhoff et al., 2009; Specht et al., 2011) , which may partly explain the observed normative decreases in conscientiousness in older adulthood. As with openness, there may be individual differences in this change, as some retirees continue to invest in activities that require high conscientiousness, such as volunteering (Mike, Jackson, & Oltmanns, 2014) , while others divest from such commitments completely.
Retirement and Extraversion
Retirement may be particularly relevant for change in social dominance, a facet of the broader extraversion domain. Much of adulthood is characterized by increases in social dominance (Roberts, Walton, & Viechtbauer, 2006) , and these changes may be partly driven by age-graded career changes and the adoption of higher-status roles. Across the transition to retirement, people disengage from work roles, which may be associated with decreases in social dominance. Retirement has also been associated with decreases in the activity facet of extraversion (Löckenhoff et al., 2009) , suggesting that people may often retire into a more sedentary, less social life. Others, however, may maintain or increase their levels of activity as they gain more free time to spend with their friends and family or to travel and exercise, which may also affect openness development (Stephan, Sutin, & Terracciano, 2014; Zimmermann & Neyer, 2013) .
Retirement and Agreeableness
Changes in roles and behavior may drive increases in agreeableness across the transition to retirement, consistent with age-graded norms . Specifically, retirees may disengage from agentic career roles and adopt more communal roles as they This document is copyrighted by the American Psychological Association or one of its allied publishers.
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increase their engagement in generative activities, such as volunteering or spending time with family and friends (McAdams, de St. Aubin, & Logan, 1993; Pundt, Wöhrmann, Deller, & Shultz, 2015) . Retirees may also experience a behavioral press that rewards friendly compliance. While argumentativeness and competitiveness may offer benefits in a work context (such as when negotiating for a higher salary; Judge, Livingston, & Hurst, 2012) , retirees may instead be rewarded when they act in an agreeable manner, particularly when acting within family or community contexts. Such changes may promote increases in agreeableness across the transition to retirement.
Retirement and Emotional Stability
While all personality traits contain elements of affect, behavior, and cognition, emotional stability is the most affectively based of the Big Five (Wilt & Revelle, 2015) . Development in this trait across the transition to retirement may primarily depend on a person's emotional responses to the changes that come with retirement . Consistent with age-graded increases in emotional stability, most retirees may successfully navigate the uncertainty that comes with this life transition. However, a sizable minority of older adults may experience difficulties making the transition to retirement and become less emotionally stable. These people may experience financial hardship or may have difficulty adapting to new roles and uncertain expectations (Freund et al., 2009; Kim & Moen, 2001 ). Thus, there may be marked individual differences in the development of emotional stability after retirement.
Summary
In summary, the changes that come with retirement may impact personality trait development in late adulthood. As retirees navigate the transition to retirement, they are faced with uncertain expectations in novel situations. The press of the environment may drive mean-level changes in personality, if retirees experience and adapt to the press in similar ways, or individual differences in change, if retirees experience and adapt to the press in different ways. Furthermore, not all retirees will experience these presses. For these people, retirement may be a time of continuity in personality, even as their environment changes (Caspi & Moffitt, 1993) . To date, three studies have examined the ways in which people's personality traits change during the transition to retirement. These studies have yielded mixed and party conflicting results concerning the impact of retirement on personality-trait change.
Past Research on Retirement and Personality Development
Three longitudinal studies to date have examined associations between retirement and personality trait change. These studies have not come to consistent conclusions about which traits are affected by this life event. Mroczek and Spiro (2003) provided an initial examination into retirement and personality change. Their sample was composed of American men born before 1945, most of whom were war veterans. They examined development in extraversion and neuroticism (low emotional stability) across five measurement occasions spaced a total of 12 years apart (N ϭ 1,663) and found no developmental differences between men who retired before the first measurement occasion and men who were not retired at the first measurement occasion (but may have retired during later waves).
Löckenhoff and colleagues (2009) examined cross-sectional and longitudinal associations between retirement and personality change. Their longitudinal sample was composed of 63 retirees and 304 nonretirees drawn from the Baltimore Longitudinal Study of Aging. Personality was measured twice across a 9-year interval. They found that participants low in conscientiousness were more likely to retire and that retirees increased more rapidly in agreeableness than nonretirees. At the facet level, they found that retirees decreased more rapidly than nonretirees in self-discipline (a facet of conscientiousness) and activity (a facet of extraversion). They also investigated associations between personality traits and retirement-related variables. Retirees low in neuroticism and high in extraversion scored higher on retirement satisfaction, and retirees high in extraversion were more active in retirement and more likely to be involved in part-time work.
Most recently, Specht and colleagues (2011) examined longitudinal associations between life events and personality change using data from a nationally representative sample of German adults. They compared personality change across two measurement occasions spaced 4 years apart. After controlling for age and gender, retirees (N ϭ 693) tended to score higher on openness and decreased more rapidly in conscientiousness than nonretirees.
Together, these studies provide some evidence to suggest that retirees tend to decline in conscientiousness, particularly in the facet of self-discipline. Additionally, in none of these studies was retirement associated with the development of emotional stability. The evidence for change in other traits was inconsistent across studies. This mixed evidence may reflect differences in research design. To rigorously examine the role of retirement in personality development, several major methodological complexities must be considered Doss, Rhoades, Stanley, & Markman, 2009; Luhmann, Orth, Specht, Kandler, & Lucas, 2014) . We next turn to these methodological considerations.
Methodological Considerations in the Study of Retirement and Personality Trait Change
To advance our understanding of personality development in the context of life events, researchers need to address several methodological issues. Here, we highlight four. Specifically, a better understanding of personality development in the context of retirement requires that researchers (a) account for the timing of retirement, (b) measure personality multiple times before and after retirement occurs, (c) account for preexisting differences between those who do and do not retire, and (d) examine theoretically relevant moderators of individual differences before and after retirement. By addressing these complexities in the present study, we aim to improve upon and integrate past research on retirement and personality change.
First, to examine the shape of personality trajectories across the transition to retirement, longitudinal studies must measure the specific timing of retirement and consider development in relation to this date. Previous studies on retirement and personality trait change did not measure the date of retirement, which restricted This document is copyrighted by the American Psychological Association or one of its allied publishers.
these studies' analyses to between-groups comparisons of the slopes of retirees and nonretirees. As the date of retirement is reported with increasing fidelity, individual trajectories can be examined with increasing nuance, and theoretical propositions can be evaluated more specifically. Second, change in personality may occur before retirement as people anticipate and prepare for this transition. Studies that begin measuring personality after retirement cannot disentangle preretirement development from postretirement development. To examine trait development across multiple stages of this process, longitudinal studies must measure personality at multiple occasions before and after retirement occurs. No study on retirement and personality to date has addressed this complexity.
Third, researchers must consider the development of a comparison group to better isolate the effects of retirement on personality development. Beyond potential effects of retirement, personality development may be driven by a host of other age-graded biological changes and environmental influences. When working with observational data, statistical techniques must be used to rule out such confounding influences as best as possible. One common technique used for this purpose is propensity score matching. With propensity score matching, all participants in a sample who experienced an event are "matched" on observed variable scores to participants who did not experience the event but are otherwise similar in propensity to experience the event. Development can then be compared between these two groups (cf. Jackson, Thoemmes, Jonkmann, Lüdtke, & Trautwein, 2012; Thoemmes & Kim, 2011; van Scheppingen et al., 2016) . Propensity-score matching can thus rule out many alternative explanations for development, such as historical effects (e.g., development because of the 2008 global recession), and age-graded development unrelated to the retirement transition.
Finally, people can differ in their preparation, reaction, and adaptation to retirement (Kim & Moen, 2001) . That is, there may be individual differences in personality development before, during, and after retirement . It is important to quantify this developmental heterogeneity and search for its determinants to better understand life span development at the level of the individual (Nesselroade & Baltes, 1979; Roberts & Mroczek, 2008) . As mentioned above, Löckenhoff and colleagues (2009) have begun to address this issue by investigating attitudinal and behavioral correlates of personality change in retirement. However, their relatively small sample size prohibited strong conclusions regarding these effects. In this study, we extend this past research by examining a broad set of theoretically relevant moderator variables that may impact individuals' personality trajectories during the transition to retirement.
Moderators of Personality Trait Development During the Transition to Retirement
In the present study, we examined 13 theoretically relevant moderators that may account for individual differences in personality development during retirement: gender, age, health, financial situation, social integration, volunteering time, frequency of physical activity, and change in the other Big Five personality traits. These moderators may influence a person's personality trait score at month of retirement as well as their personality development across the transition to retirement.
Gender. For this cohort of retirees, born in the mid-1900s, work was a different experience for women and men (Han & Moen, 1999) . The transition from work to retirement may be similarly impacted by a person's gender. Indeed, the extant literature suggests, but has not explicitly tested, that gender may affect personality development across the transition to retirement. Specifically, Mroczek and Spiro (2003) , who studied only men, did not find associations between retirement and extraversion change. In contrast, Löckenhoff and colleagues (2009) , who studied both men and women, found that retirement was associated with a decrease in the activity facet of extraversion. This interstudy discrepancy may be because of a moderating effect of gender on personality development across the transition to retirement.
Age. The statutory retirement age in the Netherlands is currently 65 years, yet people retire at a wide range of ages. Some early retirees may view retirement as an opportunity to escape work and pursue new ventures (Siegrist, Wahrendorf, Von Dem Knesebeck, Jurges, & Borsch-Supan, 2007 ) that may be associated with increases in extraversion and emotional stability before and after retirement. Others may be forced into early retirement by health problems, and these people may experience declines in extraversion and emotional stability across the transition to retirement (Mueller, Wagner, Voelkle, Smith, & Gerstorf, 2018; Sutin, Zonderman, Ferrucci, & Terracciano, 2013) . Others may retire much later than age 65. These late retirees may face unique challenges in compensating for age-related biological declines (Baltes, 1997) . We examine both early retirement status (a categorical variable) and age at retirement (a continuous variable) as moderators of personality development.
Financial hardship. Cross-sectional research suggests that economic resources have a significant impact on the well-being of retirees (Kim & Moen, 2001) . Given associations between wellbeing and emotional stability (Costa & McCrae, 1980) , it is likely that retirees who experience financial hardship may be more likely to decrease in emotional stability in retirement. The two constructs may also codevelop, such that increasing financial difficulty may be associated with decreasing emotional stability.
Volunteering. Volunteering offers an opportunity for retirees to spend their time generatively, giving back to the community (Son & Wilson (2011) ). As such, volunteering in retirement may be especially associated with the development of agreeableness. Volunteering is also an indicator of social engagement. Mike and colleagues (2014) demonstrated across two samples that workers high in conscientiousness tended to volunteer more in retirement. Hence, increases in volunteering behavior may be similarly associated with increases in conscientiousness.
Subjective health. A substantial body of research has shown that late-life declines in health are associated with decreases in emotional stability, extraversion, agreeableness, openness, and conscientiousness (e.g., Mueller et al., 2016 Mueller et al., , 2017 Stephan et al., 2014; Sutin et al., 2013) , but the interplay between health and personality development has yet to be studied in the context of retirement. Because retirement itself may help preserve or even improve a person's subjective health (Coe & Zamarro, 2011) , associations between health change, retirement, and personality development may be complex.
Physical activity. Retirement provides an opportunity for retirees to change their patterns of physical activity. Some retirees may become especially sedentary in retirement (Löckenhoff et al., This document is copyrighted by the American Psychological Association or one of its allied publishers.
2009), while other retirees may spend their days hiking, biking, and walking. Past research has shown that physically active adults tend to score higher in openness, conscientiousness, extraversion, and agreeableness over time (Allen, Magee, Vella, & Laborde, 2017) . Further, increases in exercise may precipitate increases in openness (Stephan et al., 2014) . Hence, we predicted that physical activity in retirement was positively related to changes in openness, conscientiousness, extraversion, and agreeableness. Social connectedness. Personality development across the transition to retirement may be contingent on a person's social connectedness. Past research has suggested that personality change may be associated with changes in people's social networks (Neyer & Asendorpf, 2001; Zimmermann & Neyer, 2013) . Maintaining a strong social network across the transition to retirement may insulate a person from the disruptions in other life domains, promoting continuity in personality development. In contrast, those who become less socially connected in retirement, perhaps as a result of losing the social structure provided by work life, may be especially lonely and experience decreases in emotional stability and extraversion.
Big Five personality traits. Finally, trait development across the transition to retirement may be systematically related to the development in other Big Five traits. For example, past research has found that change in the traits of openness and extraversion is correlated, as well as change in the traits of agreeableness, conscientiousness, and neuroticism (Klimstra et al., 2013) . Across the transition to retirement, we may find similar codevelopmental patterns between Big Five traits.
The Present Study
We examined the trajectory of personality development across the transition to retirement using data from the Longitudinal Internet Studies for the Social Sciences (LISS) panel, a large, nationally representative sample of the Netherlands. Specifically, we sorted LISS participants into two groups: retirees (N ϭ 690), who contributed up to six waves of yearly personality data, and a propensity score-matched group of nonretirees (N ϭ 532) who also contributed up to six waves of yearly personality data.
Within the retirement group, we estimated a series of multilevel models and used model comparison tests to identify the type and shape of change in each of the Big Five personality traits before, during, and after the transition to retirement (see Figure 1 ; cf. Doss et al., 2009 ). These models ranged from an intercept-only model (1a), which suggests no change in personality across the transition to retirement, to a more complex model (2d), which suggests linear change in personality in the 5 years before retirement, an abrupt level change in personality corresponding to the date of retirement, and a different linear trajectory in the 5 years after retirement. Identifying the best-fitting model to the data allows us to estimate personality development in the average retiree as they prepare for and experience retirement.
To further investigate the effect of retirement on personality trait development, we compared the trajectories of retirees to the trajectories of the propensity-score-matched group of nonretirees. This allowed us to address potential alternative explanations, such as historical influences or age-graded influences on personality trait development. Finally, we estimated the extent to which participants exhibited individual differences in personality trait development before and after retirement. We then tested whether these individual differences in personality trait development were related to individual differences in broad set of theoretically relevant moderator variables.
Method
This study makes use of a publicly available de-identified archival dataset. It is exempt from Institutional Review Board approval. Other published work uses the same data, in part, as was used in the present research. These publications can be viewed at https://www.dataarchive.lissdata.nl/publications. None of these works analyze the development of personality traits across the transition to retirement, which is the central focus of this article.
Data for this study came from the Longitudinal Internet Studies for the Social Sciences (LISS) panel, which has followed a representative sample of 21,894 members of the Dutch population from 2008 to 2016, 11,893 of which have provided Big Five personality data at one or more assessment waves. The panel is based on a true probability sample of households drawn from the population register (Scherpenzeel, Das, Ester, & Kaczmirek, 2010) . LISS participants complete yearly Internet surveys on a variety of topics. Participants who did not have a computer or Internet connection were provided with one so that they could complete surveys. The initial cohort completed the personality survey at six occasions, in 2008, 2009, 2011, 2013, 2014, and 2015 . A second cohort completed the personality survey at five occasions, in 2010, 2011, 2013, 2014, and 2015 
Participants
Retirees. Of all participants who provided personality data, 2,197 responded yes to either of the questions "I have taken early retirement," or "I am a pensioner," and no to the question "I perform paid work," at one or more measurement occasions. These participants were then asked, "in what year/month did you stop working?" We selected the 859 participants who indicated that they stopped working within 60 months of the measurement occasion. To better isolate the temporal effect of retirement, we excluded 166 participants who indicated that they stopped working at multiple different dates. We further excluded three participants who indicated that they retired but were younger than 50 years old.
1 Thus, our final retirees sample included 690 participants who completed 1,916 personality questionnaires in total (Wave 1 N ϭ 690, Wave 2 N ϭ 533, Wave 3 N ϭ 367, Wave 4 N ϭ 209, Wave 5 N ϭ 103, Wave 6 N ϭ 14). These participants ranged in age from 51-81 years (M ϭ 64.41, SD ϭ 3.61, median ϭ 64).
Nonretirees. A total of 8,251 participants who provided personality data responded yes to "Have you ever performed paid work in the past" and no to both "I have taken early retirement" and "I am a pensioner" across all measurement occasions. We created a comparison group of nonretirees from this pool using the 1 We excluded these participants, ages 35, 36, and 38 at first measurement, because they were far younger than the other retirees in the sample. Results do not differ when including these participants in analyses. This document is copyrighted by the American Psychological Association or one of its allied publishers.
technique of propensity-score matching. Specifically, we estimated propensity to retire from 22 demographic and health variables (see online supplemental materials and Table 1 ). Propensity score matching techniques currently require complete data, so we used the R package mice (Royston & White, 2011) to impute missing scores. We removed these imputed scores for all other analyses. Using the R package MatchIt (Ho, Imai, King, & Stuart, 2006) , we then conducted a logistic regression where participants' retirement status was predicted by these 22 variables and selected the nonretirees who were most similar in retirement propensity to those in the retirement group. To maximize the size of this propensity-score-matched sample, we matched each retiree to the four most similar nonretirees, with replacement. To ensure that matches were sufficiently similar to retirees, we pruned matches with a caliper distance of .2 or greater (cf. Thoemmes & Kim, 2011) . Thus, our final nonretirees sample was composed of 532 participants who completed 1,282 personality questionnaires in total. (Wave 1 N ϭ 532, Wave 2 N ϭ 303, Wave 3 N ϭ 209, Wave 4 N ϭ 138, Wave 5 N ϭ 83, Wave 6 N ϭ 17). These participants ranged in age from 17-90 years (M ϭ 59.22, SD ϭ 6.92, median ϭ 60). We illustrate the extent to which covariate match improves after propensity scoring in Table 1 . In most cases, especially for age, the match has been substantially improved.
Measures
Big Five personality traits. Big Five personality traits were assessed using the IPIP version of the Big-Five inventory (Goldberg, 1992 ; scales are publicly available at dataarchive.lissdata.nl/ study_units/view/15). Each trait was measured by 10 questions, with responses measured on a 5-point Likert scale, ranging from 1 (very inaccurate) to 5 (very accurate). At Wave 1, the ␣ reliability of each scale, pooled across retiree and nonretiree samples, was .75 for openness to experience, .75 for conscientiousness, .83 for extraversion, .76 for agreeableness, and .86 for emotional stability. More detailed information on ␣ reliabilities for the entire LISS sample at all measurement waves can be found in . This research has shown that these scales demonstrate measurement invariance across time and across age groups. To facilitate interpretation, we standardized scores using the grand mean of both groups to a mean of 0 and a SD of 1.
Moderator variables. We examined the moderating effects of two time-invariant covariates: participant's biological sex (1 ϭ male, 2 ϭ female) and early retirement (I have taken early retirement, 0 ϭ no, 1 ϭ yes) and 11 time- 
Statistical Analyses
We conducted multilevel model analyses in R version 3.3.3 (R core team, 2017) using the package nlme (Pinheiro, Bates, DebRoy, & Sarkar, 2014) and Maximum Likelihood estimation. We visualized results using the R package ggplot2 (Wickham, 2016) . To compare fits of nested models, we used loglikelihood difference tests. To compare fits of nonnested models, we used the Bayesian Information Criterion (BIC; Duncan, Duncan, & Strycker, 2013) . R scripts that allow researchers with access to the LISS dataset to reproduce all results and graphs are available at osf.io/6frku/.
Results

Development of Personality Traits Across the Transition to Retirement
To examine personality trait development in retirees during the 60 months before and after they retired, we scaled time by months and centered participant's scores on the month in which they retired. We present the temporal density of data following this transformation in Table 2 . We then estimated eight multilevel models in which measurement occasions were nested within participants over time (see Figure 1) . We selected the model that best fit the data for each personality trait.
For each personality trait, we first estimated Model 1a, which suggests no change in personality across the transition to retirement. The sole parameter in this model is an intercept that is allowed to vary across participants (i.e., it is modeled as a random effect). We compared the fit of this model to the fit of Model 2a, which includes both a random intercept and a second random parameter that estimates linear change across the study period. This model estimates a single change trajectory across the transition to retirement. We next estimated Models 1b and 2b, which add a second random intercept parameter to Models 1a and 2a. These models estimate the extent to which there was change in personality occurring immediately after retirement. We next estimated Models 1c and 2c, which add a second random slope parameter to Models 1a and 1a. These models estimate the extent to which there was a change in the developmental trajectory after retirement. Finally, we estimated Models 1d and 2d, which estimate both change in intercept and a change in trajectory after retirement.
Model comparison tests indicated that openness development was best described by Model 2d, conscientiousness development was best described by Model 2a, extraversion development was best described by Model 2a, agreeableness development was best described by Model 2d, and emotional stability development was best described by Model 2c. These results suggest that, for the traits of openness, agreeableness, and emotional stability, retirement was associated with changes in personality trait development. Immediately after retirement, people tended to become more open (standardized ␤ ϭ .161, p ϭ .002) and more agreeable (␤ ϭ .136, p ϭ .031). Rates of change differed before and after retirement in the traits of openness (␤ ϭ Ϫ.005 before, ␤ ϭ Ϫ.003 after), agreeableness (␤ ϭ Ϫ.002 before, ␤ ϭ Ϫ.003 after), and emotional stability (␤ ϭ .003 before, ␤ ϭ .002 after). For the traits of extraversion and conscientiousness, personality development was not affected by the transition to retirement. On average, people remained stable in their extraversion (␤ ϭ Ϫ.000, p ϭ .51) and conscientiousness (␤ ϭ Ϫ.000, p ϭ .59) both before and after they retired. We present the results of model comparison tests in Table  3 and parameter estimates of the best fitting models for each trait in Table 4 . 2 We present graphs visualizing these results in Figure 2 .
Comparing Retirees and Workers
We next examined the developmental trajectories of a propensity score matched sample of nonretirees. For this group, we scaled time by months into study. To facilitate comparison with the retiree group, we centered time at month 18, the median month of retirement in our retiree sample. We did not estimate piecewise models for this group. We present the parameter estimates for these models in Table 5 and figures visualizing these results in Figure 2 .
We then compared the personality trait trajectories of retirees and nonretirees. These comparisons are typically conducted using multiple-groups comparison tests, which require the parameters of one model to be nested within the other (cf. Duncan et al., 2013 ). Because we scaled time differently for retirees (distance from retirement) and nonretirees (time in study), these models were not nested, so we could not compare the groups using formal model testing procedures. Therefore, we conducted between-groups comparisons by comparing 95% confidence intervals (CIs) around parameter values (Tables 4 and 5 ). These comparisons suggested that that, for the trait of agreeableness, development differed between retirees and nonretirees. Specifically, after retirement, retirees decreased more rapidly in agreeableness (␤ ϭ Ϫ.003, 95% CI [Ϫ.005, Ϫ.002] than nonretirees (␤ ϭ .000, 95%CI [Ϫ.001, Ϫ.001]). For each of the other Big Five traits, retirees and nonretirees exhibited similar rates of change in personality.
Individual Differences in Development Across the Transition to Retirement
We next estimated the extent to which there were individual differences in personality trait change before and after retirement. To do this, we conducted model comparison tests in which we fixed each random effect to zero. We compared the fit of these 2 These models also allowed us to examine quadratic developmental trajectories. Although, in some cases, quadratic models improved fit to the data, no quadratic fixed effects (for either the retiree or nonretiree groups) were significant at p Ͻ .05. This suggests that quadratic effects were driven primarily by interindividual differences in developmental trajectories. Including these parameters in models hampered our ability to compare developmental trajectories across groups and we did not have sufficient power to test for interactions with quadratic effects. Given these limitations, we restricted our analyses to linear effects. This document is copyrighted by the American Psychological Association or one of its allied publishers.
constrained models to the fit of an unconstrained model. If the constrained model did not fit significantly worse, it would suggest that there are few individual differences in this parameter in the present sample. Table 6 shows the results of these model comparison tests, which indicated that of a total of 15 parameters, only three could be treated as fixed effects: the change in openness intercept at retirement, the change in agreeableness intercept at retirement, and the change in emotional stability before retirement. All other parameters exhibited significant variance across participants.
Moderators of Individual Differences in Development Across the Transition to Retirement
For our final set of analyses, we examined covariates that might account for individual differences in development across the transition to retirement. For each trait, we tested a model in which each parameter with a significant random effect was moderated by (a) age (N ϭ 677 participants provided information on both age and personality), (b) early retirement (N ϭ 690), (c) gender (N ϭ 677), (d) financial hardship (N ϭ 641), (e) volunteering (N ϭ 678), (f) subjective health (N ϭ 609), (g) strenuous physical activity (N ϭ 609), (h) perceived social connectedness (N ϭ 614), and (i-l) each of the other four Big Five traits (N ϭ 690). To do this, we first selected the bestfitting model for each trait. We added the moderating covariate to this model as its own term, which allowed us to examine the covariate's associations with personality at t ϭ 0, the month participants retired. To this model, we added parameters that estimated the interaction between the moderating covariate and each significant random effect. All covariates besides gender and early retirement were modeled as random effects to account for their within-person variance across time. To account for the number of model comparison tests being conducted, we set a threshold of p Ͻ .01 for statistical significance.
Results of these analyses suggested that age (ps Ͼ .175) and early retirement (ps Ͼ .198) were not significantly associated with any personality trait. With respect to gender, men were more emotionally stable at month of retirement (␤ ϭ 0.174, p ϭ .003) whereas women were more agreeable at month of retirement (␤ ϭ 0.340, p Ͻ .001). Participants who experienced greater financial hardship at month of retirement were less emotionally stable (␤ ϭ Ϫ0.036, p ϭ .001). People who volunteered more were more agreeable at month of retirement (␤ ϭ .007, p ϭ .01). Physical activity (ps Ͼ .09) and subjective health (ps Ͼ .01) were not associated with any personality trait across the transition to retirement. Participants who were more socially connected at month of retirement tended to score higher on emotional stability (␤ ϭ 0.246, p Ͻ .001) and extraversion (␤ ϭ 0.156, p Ͻ .001). Finally, participants who scored higher on each personality trait tended to score higher on all other personality traits at the time of retirement (␤s Ͼ 0.220, ps Ͻ .006). We did not find significant associations between any covariate and any slope parameter (ps Ͼ .01). We present the Figure 1 . Eight models that may describe development across the transition to retirement. Models adapted from Doss et al. (2009) and . This document is copyrighted by the American Psychological Association or one of its allied publishers.
complete results of these analyses in the online supplementary materials (Table 2 ).
Discussion
Results of the present study suggested that the transition to retirement is characterized by change in the development of openness, agreeableness, and emotional stability, and continuity in conscientiousness and extraversion. Furthermore, there were significant individual differences in the development of each of these traits over the transition to retirement, but we were unable to identify any covariates that accounted for significant portions of this between-person variance in change. Next, we discuss the findings for each Big Five trait separately.
Retirees tended to decrease in openness as they approached their date of retirement (d ϭ Ϫ.005 per month, 95% CI [Ϫ.008, Ϫ.003]). This decrease is consistent with both normative age-graded changes in openness in late adulthood (Bleidorn & Hopwood, 2017; and the developmental trajectory exhibited by the matched nonretirees group (d ϭ Ϫ.002 per month, 95% CI [Ϫ.003, Ϫ.001]). Immediately after their date of retirement, however, retirees exhibited a sudden increase in openness (d ϭ .161, 95% CI [.058, .214]. These changes may be partly driven by changes in exploratory behavior . Immediately after retirement, people may be particularly likely to explore new activities, new roles, and new goals. Our results suggest that this exploratory period may be relatively short-lived, as retirees tended to resume decreases in openness in the years after retirement (d ϭ Ϫ.003 per month, 95% CI [Ϫ.005, Ϫ.002]).
We did not find any associations between the transition to retirement and changes in conscientiousness. Retirees tended to remain stable in conscientiousness both before and after retirement (d ϭ .000 per month, 95% CI [Ϫ.002, .000]), and the matched nonretirees group exhibited a similar trajectory (d ϭ Ϫ.001 per month, 95% CI [Ϫ.002, .000]).
This result has important theoretical implications. The social investment principle (SIP; states that people Note. O ϭ openness to experience; C ϭ conscientiousness; E ϭ extraversion; A ϭ agreeableness; ES ϭ emotional stability; BIC ϭ Bayesian Information Criterion. In cases where models were nested, 2 difference tests were used for comparison and p Ͻ .05 was used as the cutoff to determine the better fitting model. When models were not nested, BIC was used for comparison. All models were significantly misfit to the data at p Ͻ .001.
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who increase their investment in work roles, especially in young adulthood, tend to become more conscientiousness (Hudson & Roberts, 2016; Lüdtke, Roberts, Trautwein, & Nagy, 2011) . In this study, we examined the converse and found no effect, implying that relinquishing one's work role was not associated with decreases in conscientiousness. This finding suggests that role investment and divestment may have different effects on personality development at different life stages. In young adulthood, investing in work roles may be a critical ingredient that spurs increases in conscientiousness. People who fail to invest in a work role may not increase in conscientiousness to the extent that their peers do (Roberts, Walton, Bogg, & Caspi, 2006) . In late adulthood, after a person has built up their conscientiousness through many years of investment in a work role, age-graded role divestment in the form of retirement does not appear to lead to trait decreases. Framed in terms of Caspi and Moffitt's (1993) paradoxical theory of personality coherence, the press to behave in a conscientious manner may dissipate somewhat with retirement (e.g., retirees no longer must wake up on time for work), but it is not necessarily replaced by a press to behave in a less conscientious manner. Rather, some retirees may experience a press to behave more conscientiously, and others less conscientiously, resulting in substantial individual differences in conscientiousness development without change at the mean level.
It is important to note that we examined change in personality traits during a demographic role transition. However, we did not examine people's subjective experiences when undergoing this transition. For example, some people may disengage from work long before they retire, and others may bring their work identity with them into retirement. Such subjective experiences may be better predictors of personality change (Lodi-Smith & Roberts, 2007) . To more directly test the propositions of SIP, future research should measure people's subjective experiences in the context of life events and personality trait change. Furthermore, null findings regarding retirement and conscientiousness development should be considered in the light of other longitudinal research on retirement and personality development, which has found associations between retirement and conscientiousness development (Löckenhoff et al., 2009; Specht et al., 2011) . Specht and colleagues (2011) compared development in retirees to development in a diverse comparison group that included younger adults, while controlling for age. Löckenhoff and colleagues (2009) measured conscientiousness across two time points spaced 9 years apart and found decreases localized to the conscientiousness facet of selfdiscipline. Differences between these studies and the present study may be because of these differences in study design. Indeed, when compared with populations that may be increasing in conscientiousness, or when examining the facet of self-discipline over long periods of time, retirement may be associated with decreases in conscientiousness.
We also did not find significant associations between the transition to retirement and changes in extraversion. Retirees tended to remain stable in extraversion both before and after retirement (d ϭ Ϫ.001 per month, 95% CI [Ϫ.001, .000]), as did the matched group of nonretirees (d ϭ Ϫ.001 per month, 95% CI [Ϫ.002, .000]). This is consistent with other studies on retirement and personality development (Löckenhoff et al., 2009; Mroczek & Spiro, 2003; Specht et al., 2011) . Across the transition to retirement, there may be few normative expectations regarding extraversion, resulting in individual differences in trait development and mean-level trait continuity (Caspi & Moffitt, 1993) .
We found changes in agreeableness development across the transition to retirement. Before retirement, people tended to remain stable in agreeableness (d ϭ Ϫ.002 per month, 95% CI [Ϫ.006, .000]), as did the matched group of nonretirees (d ϭ Ϫ.000 per month, 95% CI [Ϫ.001, .001]). However, in the month after they retired, people tended to exhibit sudden increases in agreeableness (d ϭ .136, 95% CI [.013, .199] ). This sudden shift might reflect a contrast effect. For a brief period after they retire, people may be especially likely to compare the warm, positive postretirement experiences they have among family and friends to the contentious, difficult experiences they had while working. Just as with changes in openness, however, we found that this disruption in agreeableness was rather short-lived. In the years after retirement, people tended to decrease in agreeableness (d ϭ Ϫ.003 per month, 95% CI [Ϫ.005, Ϫ.002]), a finding that runs counter to the age-graded increases that are typically found in late adulthood Specht et al., 2011; Wortman et al., 2012) as well as the nonsignificant change trajectory exhibited by the matched nonretirees group (d ϭ Ϫ.000 per month, 95% CI [Ϫ.001, .001] ). This decrease may reflect a return to baseline after the postretirement positive disruption in agreeableness. With time, the contrast between working life and retired life may dull, and retirees may generally return to the levels of agreeableness they exhibited before they retired. If this set-point hypothesis (Ormel, VonKorff, Jeronimus, & Riese, 2017; Roberts, 2017) is correct, agreeableness decreases in retirement should be a relatively brief phenomenon, rather than a trend that persists throughout retirement. The findings of Löckenhoff and colleagues (2009) , who found that retirement was associated with increases in agreeableness over a longer 9-year window, would support this interpretation. However, more research on the actual behavior, thoughts, and feelings experienced during the transition to retirement is needed to test the hypothesis that sudden increases in agreeableness after retirement are indeed driven by the perceived contrast between working and retired life. For emotional stability, retirement was associated with a change in developmental trajectory. Before retirement, people tended to increase in emotional stability (d ϭ .003 per month, 95% CI [.001, .004]), consistent with both age-graded norms in older adulthood Specht et al., 2011; Wortman et al., 2012) and the developmental trend we observed in the matched comparison group (d ϭ .003 per month, 95% CI [.002, .004]). We did not find significant individual differences in this developmental parameter, suggesting little deviance from the average trend of increasing emotional stability. After retirement, retirees exhibited a different, significant, developmental trajectory (d ϭ .002 per month, 95% CI [.000, .003]). There were substantial individual differences in this developmental trajectory (greater than for all other slope parameters), suggesting that some people became much more emotionally stable in the months after they retired, and others became much less emotionally stable in the months after they retired. This is consistent with the notion that emotional stability development may be driven by affective responses to life events, which may be especially variable across the life span .
Temporal Dynamics of Personality Change
Past research on personality development and life events has generally focused on investigating which traits are associated with which events. Less attention has been paid to the temporal dynamics of change surrounding events (Luhmann et al., 2014) . Indeed, it is largely unclear whether personality change in naturalistic (i.e., nontherapeutic) settings tends to occur gradually or rapidly Wrzus & Roberts, 2017) . In the present study, we found both rapid and gradual change in openness and agreeable- This document is copyrighted by the American Psychological Association or one of its allied publishers.
ness, and we found gradual change in emotional stability. Future research is needed to better understand when and why some trait change may occur rapidly while other change occurs gradually. Scholars have recently speculated about the extent to which personality development follows an "elastic" pattern, where deviations from a baseline trait level after an event are counteracted throughout time (Ormel et al., 2017; Roberts, 2017) . This pattern has been extensively investigated with regards to subjective wellbeing (cf. Diener, Lucas, & Scollon, 2006) , but remains largely uninvestigated with respect to the Big Five personality traits (for an exception, see Kandler et al., 2010) . The present set of results indicate that the development of agreeableness and openness following retirement may follow such an elastic pattern. Over time, retirement-related increases in agreeableness and openness may be counteracted and eventually accommodated into a person's preretirement personality structure, potentially nullifying long-term effects of the event.
A final temporal question that this study investigated was whether personality tended to change in anticipation of retirement. We found that changes in personality development across the transition to retirement generally occurred after retirement, rather than in anticipation of the event. Specifically, change trajectories before retirement were generally consistent with age-graded norms and the developmental trajectories of the matched nonretirees group, while change trajectories after retirement often deviated from age-graded norms and development observed in the matched group of nonretirees.
Results of this study underscore the importance of measuring personality multiple times in proximity to an event. For example, we found that agreeableness showed different rates of change at different times across the transition to retirement. A short-term longitudinal study or a study with long intervals between assessment waves would have been unable to detect these nuanced changes in trait development. To avoid spurious results, future studies on personality trait development must carefully consider issues of time and timing in relation to life events (Luhmann et al., 2014) .
Limitations and Future Directions
A major limitation of this research is that personality was assessed via self-report (cf. Watson & Humrichouse, 2006) . Trajectories of other-reported personality change across the transition to retirement may follow different temporal patterns. Such discrepancies may have systematic underpinnings (Vazire, 2010) and would thus afford further insight into temporal dynamics of personality change. Longitudinal research that includes personality ratings from family members or peers is needed to better understand when and to what degree significant others detect personality trait changes in response to major life events.
Second, although propensity score matching techniques allow us to improve the quality of inferences drawn from observational data, we still cannot draw causal conclusions. In other words, we can conclude that retirement was associated with changes in development, but concluding that retirement caused changes in development using correlational data is a fundamentally unanswerable question.
Third, although we found significant individual differences in personality development across the transition to retirement, we were unable to identify any moderators that accounted for this variability. This does not mean that contextual moderators play no role in development across the transition to retirement. Rather, This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
understanding the role that various contexts and resources play in the transition to retirement may require larger and more diverse samples. Fourth, it is important to situate these findings in cultural, historical, and societal context. Associations between retirement and personality trait development may differ across time, cultures, and legal systems. Although this research was conducted in a sample representative of the population of the Netherlands, it may be difficult to generalize these results to groups for whom retirement may be a qualitatively different experience (Kim & Moen, 2001) . For example, in societies where retirement occurs later in life, associations between retirement and personality development may be more intertwined with aging processes. Additionally, in traditional societies where retirees are expected to assume grandparental roles, clearer role expectations in retirement may minimize individual differences in personality development (Caspi & Moffitt, 1993) .
Finally, the hierarchical nature of personality traits affords analysis on multiple levels. While the IPIP personality scales used in this study do not have a clear lower-order facet structure, future research that delves into facet-level development may uncover differential patterns of change and continuity within each trait, allowing for further theoretical refinement (cf. Löckenhoff et al., 2009 ).
Conclusion
A nuanced description of how personality traits change across the transition to retirement informs our understanding of both personality development in late adulthood and the temporal dynamics of personality change in response to major life events. We found that retirees exhibited sudden increases in openness and agreeableness in the month after retirement and then gradually declined in these traits. Retirees tended to increase in emotional stability before and after retirement. Retirees did not tend to change in conscientiousness or extraversion across the transition to retirement. More generally, we found that individuals differ substantially in the ways they prepare for, experience, and adapt to retirement.
Despite an accumulating body of research, our understanding of the environmental factors that explain population-level and individual-level personality development across the life span is far from complete. As a field, we know very little about the temporal dynamics of personality change. In addition to "which traits change," future research on personality development and life events should also ask "when and how does trait change occur?" Doing so will allow us to more thoroughly understand the mechanisms underlying change and to better integrate findings across studies.
